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Sir: I Iiavo tho honor to fninsniit for imbliciition a jmiior sliow- 
iiig ihvi iinmiiiniit clangor to Ainorican agricultui-o and forestry from 
two foreign fungous plant Uisoasos whu-h aro transniiitoil in importotl 
plant matorial. Tlioso two <Usoasos, tho ono thix'atoning tlio siicooss- 
fiil futuro of ono of our most VRhial>lo forost trooe and tho «)thor 
apparoutly ono of Ujo worst onoinios of our groat food crop, tha 
poteto, liavti already roach«<I Nortli Aiuorica. Tho fornior has boon 
widt^Iy distributod in this coxintry but has not bocomo ostahlisliod, 
whilo tbo hittor has not yot boon found in tho Unitod Statos. 
Noithor in certain stagos can bo dotoctod by inspoction, and tlio only 
niotho<l of |>rovonting thoir nltiinato pormanont oatablislnnont in tho 
Unitod Statos is nationiil control of importations of tho host plants. 
Tho danger from su<h diseases is continunl and is increasing with 
tho extension of rapid transportation farilitios. National control of 
importations of plant material is new^ssary for adequate and prompt 
action in auch omoi^enu^os as tho present ouw, which arw certain to 
recur inoro or loss frequently. 

Tho lack of mitional i>ower and of adequate .St*fe» laws makes 
uocossary the prompt and wide distribution of those atuuiunfas of tJifl 
white-pine blister rust and tho potato wart disease. 

I reconnncMul the publicRtion of this paper fm a B'm-^eiTs' Bulletin. 
Kespect fully, 

B. T. GALi-ovrAY, 

CMi^ of Muremu. 

>fon. Jamk« Wii.»ux, 

Secretary of AgrimtlPm^e. 
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TWO DANGEROUS LM PORTED PLANT 
DISEASES. 



INTRODUCTION. 

"Witliin lilt! ]>nst. few ycai"s two very Rorioiis Kuroponn plant (lisensos 
have. l>««in brouglit to North Amcrion upon imported ]>Iant matorial. 
Tliosc distwisos aro of more Ijian ordinary economic importance to 
us, as one is a])])arcnt4y Wio worst enemy of the wliitc pine in Kuro])c, 
while the otJier is practically certain to become one of the worst 
enemies of the ])otato wlierever it occnrs. Tlicy are especially serious 
lH!causc both liavG stages of dcvelojimcnt in wliich they can not bo 
detected by inspection. The wliite-pine blister rust l»as been brouRbt 
to tliis country in several million young wliite-pino trees, some of 
which are known to liavo been in the country a number of years 
before the prcfsmiee of the disease became known. Tlie importations 
already mado liavo bet^n oaiefidly inspected and the diseasttd trcoM 
removed so far as ])OKsibh\ So far as now known the disease Iiiis injt 
yet spread and become estabhshed lierc. The continued irresponsible 
importation of diseased wliitc-pine trees renders it imperative that 
importation be regulated to stmio extent. The fact that neither 
disciise can bo delected by insjicetors except in its most evident 
stages of development seems to make necessary some national 
quarantine i>owcr over plant materiiil similar to that imw in force for 
animals. 

THE WHITE-PIKE BUSTER RTTST. 

The whito-pino blister rust {Peridermivm strohi Klebahn) rec*ntJy 
extensively bi-ought into America is a fungus wliich is native in 
I^uropc. It first occurriM! t4icro upon the stone ])ino {Finns cfmbra 
L.), which is also a native of Kuropc. The fungus bfslongs to tJie 
rusts, of which the wheat rust is a well-known representative. Like 
the wlieat rust, the white-pine blister rust lias two entirely clifTcreiit 
hosts. Tliese aro the fivc-lcavcd pines for one stajro of nrrowth and 
currants and gooseberries (Jlibcs spp.) for the other stage. The two 
stages went by difTcrent names and for a long time were supposed to 
be two distinct fungi, Imt experiments Jiave shown that tho one 
when sown on its proper host ]>lant will produce tho other, and vice 
versa. 

Note — A U»l giving the titles of alt Farinera' Hullotins available fnr distribu- 
n'on will b« sent free u-|x)ii WB^h'cation to a Member of Congresfi or rtie Secretary (rf 
Asrrit'ulture. 

4»o & 
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LIFE HISTORY OF THE WHITE-PINE BLISTER RUST. 

TJio life cyclo of the blister nist is rm follows: TJxo winter spores 
aro blown from tJio eiirrant an<J j^ooseberiy lonves upon wliieh tli(»y 
are jii-odueod to various parts of tjio wjiito pines in tlio vip.inity. 
There tjiey stick to tjio bark of tjxo young trees or branches and 
gerininato. Tlie l>rancJxinf* threads of tJio fungiis penetrate the inner 
bark t^ssiit^e for som« dist-anae, but «iuae no external sign of disAfls*; 
iintil nearly a year afte^r tjie time of iinf4w;tion. This period of incuba- 
tiion, so cajlo<Ij varies from one to s«voi-al yeni-s, after wJiicrli time the 
bark tissues eommenco to thiekeix pmutfptibly, giving tlio fli-st visible 
signs of tjio tlisease. TJiis tjxickening progresses rather rapidly for a 
few niontjis until the bark is several times its nonniil tlxiekness. 
The swelling is iismilly of a sy>indlo shay>e, conimonly tapering ny>- 
wartl, but also in the reverse direction in some cases (fig. 1). Soiiuv 
times tho swelling extends the length of an eixtire year's grciwth. Tn 
8U(Jx cas«* wartJiko bunches aro seatteretl over the Rwoll»n jiart, the 
entire »lis(*iiHe»l port-ion having a ]>eeidiar obese n])earance. Karly in 
tho S])ring, after the swelling has become noticeable, tjie fiiiitiixg 
bmlies are formed in one or more yilaces, bursting fortli from tho 
inner bark tissues and setting free tjio yellow spring spoi-es. This 
is tjie most conspicuous stage in tjio disease, Init lasts only from the 
middle of April to tho middle of June. During this time the insppr- 
tion of diseased trees should be made. These spiing spoi-ea aro 
blown about and fall upon the newly <leveloped leaves of any cur- 
rn-ixts or gooK*»bwries that niay be in Uie vicinity, llore they ger- 
minate and infW't tho loave^s. Tn 12 <Iays or more new fruits an* 
formed in tiny ornngo pustules wlxieh break forth on the lowpr si*lo of 
tho diseased leav«i. The summer spores therein produr**d in turn 
infect other currant antl go(is<dierry leaves, ]>roducing more siniinior 
spores in about two weeks' tinxe. Thus the <lisease sprea<ls rapi<lly 
on tho currant <ir gooselierry leaves. After a month and a half or 
longer, sleixder hornlike outgrowths aro pniduced in s<une of llip 
pustul(*rt. These in turn jirodueo tho winter spores, which are ra])ahl# 
of ittfvobiing young white-pine stems an<l branches. 

ECONOMIC IMPORTANCE OF THE DISEASE. 
Tlio Btago of tho (lisoaso upon currants and gooseberries is iisually 
tho most abundant and conspicuous, but the actual damage is not 
great. Biully diseased leaves aro shed y^renniturfly iind tho bush w 
more or less weakened. Instances aro known where tho bushes have 
died from tho oflfects tho diseaa©, bat this is not eommmi. Tlic 
fimgus is not kn*>wi4 to live over wiufear cm Ribes, but its <i^urr«icc 
in some oiise« »«4M^m to r»<Ho<i*a fiiiat it may attngik bird syAlee or 
young twigs aiui poaeibly be ehippVLl thus on dorm»«t cuttings from 
one country U) another. 
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Tho stage on piiios Is the one in wliioh the greater <lamago is done. 
Tlio fiiugus lives iu tlio liark of tho liost, forming now fruiti oaoli 
spring until tlie tree dies. It is sure to l^ill tho ftfTort. d tror^, since 
if tlic tree survive ■ luitil it is 25 to 30 voar old it, i^ r* I t vt 1 weak nt 




Flo. I.— Young whlte-plno tree with awolling oautisd by blister ruat. 

the point of attack and ultimately breaks ovar iu some heavy wind 
M(»tt of the attackad Urmm tVim tli« first s»««ou tliat tho fiingus fruits. 
However, Uiewe may bo a small unmbw which survive until the next 
s]iring and hoar a u«\v crop oP sport^s. ttach year Uie number do,*ra^g|»s 

■i*;n 
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until the disease ■finally dies out -if there are no Tiihes near enough to 
become affected. The great damage is caused by the dyhif^ of 
young pine trees in nurseries, plantations, and parks and those 
naturally reproduced in the forests. Old trees mny be attacked, 
but only on their younger twip-s and brant "ir-. Trees 100 years oid 
have been killed, but 8ueh eases are not common. The use of wliiu? 
pine has been discontinued in Denmark and Holland and is largely 
given up in Kngland because of this disease. In Kuropo the \im 
has iu numerous cases ranged from 15 to 100 i)er cent of the original 
stand. 

Many more or less definite statements have been found of the 
occurrence of this fungus in Kurojjean nui^eries, but in most cases 
the nursery is not definitely named. The following German nurseries 
have had the disease at approximately the indicated dates: J. Ilcins's 
Sons, Ilalstenbek, 1903-1911; Spath, Berlin, 1887-1895; H. C. A. 
Helleman, Moorondo (near I^ilionthal); 18S6-1S87; Metz &, Co., St^- 
litz (near Berlin), 1887-1889); H. II. Pein, lialstenbek, 1905-1!)07. 
The French firms of Ijcvavasseur & Son, Ussy, Barbier & Co., Orl^ns, 
and K. T. Dickinson, Chatenay, have recently aliipped disofl^*etl 
trees into this eountr3'. Less defmito statements show that the dis- 
ease has occurred in nurseries at the following places: Germany: 
Berlin, Muskau, Kberswalde, Amelslmren, Dolmonliorst, Tliaraadt, 
and Miihlenbek. Franoe: Paj'is. S-wsdmi: Stookliolm. Russi^i: St. 
Petersburg. 

Neger and Von Tubeuf mention this (li.saase as the most destructive 
one occurring upon white pine in Germany. Griffon antl Mauhlnnc 
state that it caused much damage in 1908 in the forest of Fonteiioy, 
France, and Peclion also mentions it as destruet-ivo in tlio forests of 
Ardennes, Franco. Ritzema Bos states that the disease lias become 
so prevalent in Holland that the culture of white pine has beca given 
up. A few years agf^ discrimination was sllO^^-n in Europe against 
white-pine stork rair^cd in Ilalstenbek, Germany, because of the blister 
rust. Kavn has recently stated that this disease' alone is responsible 
for discontinuing the use of wliite pine in Denmark as a forest tree, 
as tJie tree is otherwise very successful there. Som*rville says "that 
the outlook iu this country [Kngland] for the Weymouth (white) and 
other five-lctivcd American pin«s is almost hopeless. * * * Hut 
it is to bo feared that the day is not far distant when it [the white-pine 
blister rust] will gain a footing in North America, and if it sprend-s 
there, as it lias done in Europe, the loss that will result through the 
destruction of one of America's most valuabl** lumber trees can only 
be described as appalling." 

Many other statements regarding tlie serious nature of this discs w 
will b© found in Bulletin 206 of the Bureau of Plant Industry, cntitlml 
"The Blister Rust of Whit* Pine." 
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PLAMTS AFTBCTKI) BT TiEB WMI^-PINB BLISTKIt K"UST. 

Tlio finigiis which causes the whit«-i>iH*i blisU^r rust is not limited 
to a singlo host spocies in ©ithor slagft. In tho sjiring form {P^rt- 
4emiium sfrobi) upon pinos it flvidonlly first occurred nalivo in Iho 
Ural Mountains and A\ym upon tho Europoan stono pine* {Pinvs 
cfi^nhra Jj.). About 200 years ago Iho whito pino {Pinus strohus) 
was introduced from America into Kurope and \\'itliin the hist 
century has boon cxtonsivoly planted in European fon^sta. About 
50 years ago tho blister rust was found attacking tho white pine 
in Europe. Sinco-that tinio tho disease has been found in Europe also 
upon the sugar pine (Pinus lambertiana Douglas), the western whito 
pine (/*. rnonticola Douglas), and jirobahly the Himalayan whit* 
pino (/'. fxcelsa Wall,)- All those host pinos are very closely related 
to each other aud nil belong to tho iivo-loaveil {^roup. There are 18 
dilTorent fivo-hnvvod species, which are found in difTorent regions of 
tho world. Of those 18 species which are liable to attack, North 
Anieriea biis exactly one-linlf, or 9 spocios. Tho following; table 
^Y^m those species, with their native ranges: 

TUB NOIITH AMEIIICAN F1VE-L.EAVK1> PINKS. 



OjmillOll llUtlK!. 



1. Mcxifiin white pine. 

2. Hook jtino 

3. Limber pino 

4. %1iite-bark iiiiie. . .. 

5. Foxt&il pino 

6. iJriwtlu-cone jiiiie . . . 

7. WHiiio i>inc 



8. Wfietem white pine. , 

9. Sugar pine 



Scientific imine. 

Pintts aynmkuile Khr^nli 

P. Mtrobi/onnia I3ngt>hn.. 

P. Jieetilit JaniOH 

/*. atbicaulx* Kngelm.. . . 

y*. bal/ouriana Murray. . . 
J', anstata Kngelm 

P. Blrobtia ij , 



P. rnonticola Douglaa . . . 
P. lambertiana Douglas.. 



Southern Mexico into Gua- 
temala. 

Southern Arizona into Chi- 
huahua, Mexico. 

liocky Mountain region. 

liritiRli Colun\bia, Alberta, 
and Montana to Wyoin- 
iup, WanhinRton, Oregon, 
and mmlhorn California. 

California. 

High peaks from Colorado 
to ooutheni Utali, Neva- 
da, southern California, 
ftn<l northern Arizona. 

Newfoundland to I'eniwyl- 
vaiiini along tho Ap|>A- 
lochinnn toGeorf^ia, wfwt 
to eafltern Iowa and Min- 
nonota ; in Canada from 
Lake WinnipCK to tho 
northern shore of St . 1>aw- 
renco (iulf and New- 
foundland. 

Montana and Bouthcrn 
llritiah Columbia to 
Wanhini^ton, Or^on.and 
California. 

Or(^n throuph California 
to IjOwcrCalifomi*, 2>£ex- 
ico. 



30e85°_Bull. 4&9— 12 2 



10 



TWO DANGEItOUS IMPORTKD PLANT DISEASRS. 
THE FOREIGN F1VE-L,EAVED TINES. 



.Common nftma. 



10. Elimftlavftn whito y)ine. 

11. lioumelinn whito [>hie. 

12. Chinese whit© piiio. . . . 

13. Jitpancwo white pine. .. . 

14. Koroan pine 

15. Creeping pine 

16. Miiiiill-flowcr pin« . . . 

17. Armand'B pino 

18. Stone pino 



Sctientitic name. 



PinuM exmisn Wall 

P. peace GriH 

/'. scipioniformin Mmt. . . 

pentajthf/lla Mayr. . . . 
/*. koraiensia Siob. and 
Ziicc 

/'. pumiln Rgl 

/'. partnjlora Siob. and 

5!iicc 

P. armandii Franch 

/*. cmnbra L 



Rainge. 



Himalaya Mountain region. 
Montenegro, Hulgaria, and 

Italkan MountainH. 
Centjsl China. 
Japan. 

Japan, Chosen (Korsft), 
KamchaLka, Maniihuria, 
western Cliina, and Kor- 
inona. 

NorthwiHtern Sil>eri«. and 
Japan. 

Ja]mn. 
(Ihina. 

Alps, Karpathian and Ural 
Mountamn, northern Rim- 
eia, and Siberiii. 



In tho altcrnato stago tho fundus causin<^ the whito-piuc blister 
rust attacks tho loavos of t'lirriints and poosebcrrios. A few spooios 
are parliiilly but not wholly iinmuno to tho fungus, so that wo must 
at prcaci\t considcir all species suscaptible and tiangerous when in tliP 
vicinity of white [unes if eithHr is ajfectsd vnili the disease. There are 
ftbout 50 dilTorciit apcoio« of cvuTants an4 goosobcrries iu tho world; 
of tli(^o, 26 have l>«jMi fouml illf4*(^t•a<l by tJio fungus, but it is probable 
thiit all of tJ»e*n may b« siitfde^tiible to tlio disaiiHe. 

FIELD CHABACTEBS OP THE DISEASE. 

No 1 -year-old or 2-yoar-old trees have been seen wliir.h showed 
the blister rust, and tho scMiior writer b<*liev<*s that siicli trees ntfver 
or very rarely liavo tho tliscase. Disaased tracs aro oft^n jieculiarly 
stunted in appuarance, the toj) having a <>ompH»t, bunchy growth, 
not branching fretdy, as tho white pino normally does. This is so 
characteristic that tho diseased trees can often bo i)icked out from 
among their henllhy eomiianions by it alone. The new growth of 
tho last season is often -liorter thim in healthy trees. In badly 
diseased trees which ha e had the disease two or more years there 
may bo orange-yellow spot.s ui>on tho new wood and on tho new 
neotlles. This is not eoinmonly seen, however. 

The stojn of a hoaltliy young white pine has practically n tmiform 
(Uftmptw through twitji year's growth. Trw»e visibly afFoct<M,l \vitli 
tho blt«ta4* rust usually have a more or less marked swelling where 
the first whorl of branches is given off from tho main stem. This 
swelhng usually tapers gradually for several inches, either upward 
or dow^lward from tho whorl of brauchoe (fig. 1). In some fow cases 

4S0 
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iMe stom (in 3-year-old tv&ee) is swollen irregularly its entire length 
and has a very characteristic obcso appearance. Scattered nt 
intervals are often numerous wartlike hunches, located, at leaf 
scars. Sometimes the swelling extends outward into the branches. 
These sw'ollinga may bo distinguishod from those can ed by other 
orKuniams by splitting an affected stem, when it will ho found that 
the wood retains a nearly uniform diameter even in badly swollen 
stems. The swelling is caused by an abnormal growth of the bark, 
so that the latter is often two or threo times its normal tliickness. 

Katlier rarely one finds cases wliero the bark has died in a I'iug 
around the stem without any swelling. These have been attributed 
to this disease also, as thoy have never been seen except in lots of 
trees which were known to bo diseased anil as simdar effects are known 
to bo caused by other species of blister rust. 

Older trees (5 to 10 years) do not show the stunting anil may not 
show the swelling markedly, but they have (at the affected place) an 
abnormally tliiek, scaly bark. Normally, the white pine does not 
form scaly bark on wood that is less than 10 to 15 years old. 

Tlio most certain symjitoms of this disaRso are the fruiting bodies 
of the fungus. These show first as rounded yellowish white pustules 
pu.shing out through crevices in the bark. These pustules are 
rounded to elongate in outline, one-fourth to one-half inch by ono- 
eiglith to one-fourth inch. At first the bark breaks open anil a 
rounded mass of an orange color pushes tlirough the fissure. This 
attains a height of one-eighth to ono-foui-th inch and breaks open 
irregularly, allowing the powdciy, orange-coloretl contents (spores) 
to c»s««pe. After the spores are given off, a ile^icate whitish mem- 
brane is loft standing upright around the edges of the fissure and 
projecting somewhat from it. Still later this also disappears and one 
fimls only an empty depression in the bark, with more or less rounded 
outlines ami with somo whitish masses of material in the rough bottom 
wliich upon inici-osco|»ic examination prove to be masses of spores. 
These empty fissures are so characteristic that they may be easily 
recognized at once, oven by the unaided eye. The yellow pustules, 
eitlier before opening or after, are also very characteristic and are 
usually to be found between the last of April and the middle of Juno; 
the whitish membrane may be found at any time after Jime 1 up 
to late autumn; tho empty fiasuri« where the spores wai» earlier 
produced may bo found at any time after June 1. Jffany ttmes trees 
are found which have tho swollen stem, but no spores or traces of 
pustules. These can usually bo distinguislied from trees affected 
by any other form of injury. An abrasion of the bark usually results 
m the formation of a swelling around tho ctlgcs of tlio wound, but 
tliia can easily be distinguished from the swollen condition caused by 
the white-pine blister rust. 

4S8 
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DIJITitlBtrTEt^ OP THE WHITB-PIICE BLISTER RtJST, 

An effort has boon inado to detormino accuratoly tho distribution 
of this fungus in Kitropo in the hopo of finding some r<nintry or soino 
region from which it is absent and consequently from which whit* 
pines may be safely imported. It has beoii reported from practically 
all Kuropo except the Balkan and Spanish peninsulas. It is prcvor- 
lent in all the important countries of Europe exporting forest-nursery 
stock, and its prcvalonco in a district seems to increase with tlie 
extension of the for«Bt-niii*snry interests. It is also raport&d from 
several localities in w(»st(irn ^bwia, from Japan, from Saklialin Island, 
and possibly from the Himalaya Mountains. In Amtriea there are 
known to be more than 230 locaJitioc who*'© this disease has boon 
found on imported trcjos. 

SOURCE OP DISEASED WHITE-PINE STOCK FOUND IN AMERICA. 

Every lot of white-pine stock disea -ed with tho blister rust which -was 
found in 1909 was traced directly to tho nurseries of J. Heins's Sons, 
Halstenbek, Germany. This includod a total of more than 220 s^*- 
ratolots which had bsen planted out by individuals. In the spring of 
1909 this firm shipped to the United States approximately 2,500,000 
white pines which wo.re 2 and 3 years old, while since 1900 this firm 
has shipped to eastern North America over 4,500,000 of such trees. 
It is reasonable to believe that at least half as many more have booo 
sent to otlicr sections of tliis coimtry. Our finding di !oased trooa, 
purchased from this firm, which have been in tho count 'v rum one 
to six or seven years shows that their nurseries have been seriously 
infected all this time and that there is danger from ovca-y shipmrnt 
of white pines which has been rec<4ved from tlicm. In 1910 only a 
few shipments are known to have been sent to this country by J. 
Heins's Sons and tho same is true of 1911. In 1910 lots of wliito 
pines diseased with blister rust were received in tliis country from 
tho three French firms of Levavasseur & Son, of XTssy; Bar bier & Co., 
of Orleans; and E. T. Dickinson, of Chatcnay. In 191 1 a lot of wliito 
pines was received from J. Heins's Sons whieh boro mature fruiting 
bodies of tho blister-rust fungus when they were unpacked. Some 
diseased trees were also received from an iniknown French firm. 

THE SITUATION IN AMERICA. 

In 1909 it was discovered that the blister rust had hotm shipped 
into New York on 2-year-old white pines from Germany m tho spring 
of 1908. Further investigation showed that it also was present on 
3-year-old trees which had just been received from Germany and 
which had been sent from the same nursery to tho States of New 
York, Vermont, New Hampshire, Massachusetts, Connecticut, Pcnn- 
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sylvaiiia, ami Minnesota. As soon as the proBonoo of tlic disoaso 
WHS dofinitoly tlrtomiined, tlio Now V^irk uutlioritio» called a mocthiK 
of the represent a tivGie of forestry int.orQBts then known to be eoneumpd 
or hkely to bo involved. At this mcaoting the StaUi ofTiemls agr»od 
to b«4^n nt oneo tlie rwnoval of «iirrRnte ami gooHobvries from tJi« 
viuieity of the plantations of disoAs^d troos in tliair Stat«B and to 
remove and burn idl the trees which showed traees of the disease. 
Ct>nsideriiig the difTicuH natiiro of the work it was done in a. short 
time, but none too quickly, as was shown by the discovery of a single 
instance wliero the fungus Iiad sjircad from the diseased imported 
j)hies to cxirriints near by. TIio spores, however, were still inclosed 
beneath the epidermis of the currant leaves and had not yet been set 
free. So the disease was checked in the nick of time. KaoJi spring 
tJic disKkaswl wliitr« ])incw have bwtti in^jHictod and ihc di#ea««id trMS 
destroyed. 

Ill 1910 white-j>ino trees afFccted with the blister rust were fomid 
by the State liorticulturnl inspector in two difTcrcnt j>hw_'ea i>i Ohio. 
In 1911 another lot of diseased trees was found in a third locidity. 

In Intliana a single tliseused lot of white jiines was reported as 
ha^nng beeu found in the State in 1910. This lot was promptly 
destroyed. 

In Virginia the senior writer found the disease present in a Bhii>- 
ment of whibo i>incs which had been sent to the Siate in 191 1. 

In New Jt^rsey a single shij>maiit of white j>inc.s whioli ha<l b«««i 
planted out tlie year b^-or© was found by yie S4*nior writer fao liare 
the blistttt" rust. The owncjn j>romptly j>uU«(l Uiem up and bum^l 
tlieni. 

In the spring of 1909 a very largo lot of young white i>ine8 was 
received in Ontario, Canada, from the same uurseiy as those which 
were fonnd diseased in this countiy. 

The prompt action of the State ofUcials in eratlicating the disca.*'e 
as far im i)o3sible has, so far as now knowai, j)ii'»v»nt«<l the hmgiH* 
from becoming ostablishml in this eountiy. Th«-« are, however, 
undoubtedly other scattering lots of diseased trees which have been 
imported at various times. Information concerning these should 
be sent lus promptly as j>ossil>lo to the j)ropcr Stat-n autlioritias or to 
the liureau of Plant Industry'', so that proj>er action may b« tftJceti 
bcJore the disease b«eoines t>stablished. 

ICSTKODB OF COMBATINQ TKE I>ISSASB. 

American nursci-yinen have one efrectivo metliod of comhfttang 
t^iis disease, i.e., to stop importing European stock of any of thefivo- 
leavetl 6p«cii>B of pine. A nunseryman who does this and who allow;s 
no RibttH to grow n«4ir liia nurs^iee naed liav« no ht&r of the blW^r 
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rust. In plftcoa where the discaHe is already present, tlio only course 
Is to removo tho lo^lst valiiahle of the two hosts and destroy all <ljs- 
eased j)lantH of the reinaimnf; host. Two or three hisi)eoti()nH in 
July and August at iiit<'rvals of 10 daj's to two weeks shouhl make 
sure of all infected currants and fjoosel jerries if tlio diseased and sus- 
pected ones arc each time destroyed when found. In an infected 
lot of pin«>», inspections made during tlio month of May for several 
eoaiHatuitive yoArs should he snffiei<*nt, provided all siis])icioii« tra«R 
are at one* hiirn<Kl. T»» the Mwe of an mfected plantation or nui-swy 
of jiines all wild and cultivated currants and fjoosehcn-ies Rliould l>e 
promptly removed to a distance of 300 to 500 feet from the odge 
of tho area containiuf; tho ])inos. The pines should he very carefully 
inspected and all trees which show tho least signs of this disease 
should ho humcd at once. Another inspection tho followini^ spi'inK 
slionld result in the removal of those infected trees which wore not 
de4«et«td the first time. Owinf^ to tlio indefinite perio<l of ineuhatitjn 
of tJio fmiguH it is impi'ohahle that a single inspection will rwuH in 
tlift r«nov^vl of iiil the infttcted t4*»«s. All white-pine U'am imj)ort©<l 
bofoi-<( they are 3 yeara old sliould he inspected wlieni they r«ach 
tliat ago, (IS tho dLseiise apj)arently does not become visible on youngw 
tre*^. It is advisable that imported trees be held in niii-ser>' i-<>ws for 
at least one year, to determine l)eyond a doubt whether the disease 
is present or not. Any person buj'ing young five-leaved j)ine trees 
should require the seller to gnarmitee tlio stock to be free from this 
disease, or, better, to have been rallied from the seotl in Ameri(^a, 
sin«o any fon'ign sto(^k is liable feo be discMised. TJiose j>«!i-s<>ns who 
insist upon importing whit<vpino stock will eudaugw thftir neighbors 
and tlie «itire country in spite of tlio most rigid iiisp#*tioii that can 
be made. Foreign seed will not carry this fungus and is ])erfectly 
safe so far as tho blister rust is concomotl. Tlio Olfice of Investiga- 
tions in Forest Pathology of the I^ureaii of Plant Indnstiy will 
teach inspectore the eharactei-s of tho disea.se and so far as possible 
will make inspec-tioiis where there are no State inspectors or where 
local inspectoi-s are niiablo to do so. Sp^smcns of wliito-pine trees 
or of Hib«« l»av#M will Ix; pmmptly cxiimined and the results reported, 
wit-h suitable recommendations for treatment. The Bureau of Plant 
Indiifitry woiihl also recommend that shipments of imported tr#«* 
be raj><>rtwl to it, together with tho name of tho mn-sery or firm from 
which obtauio<l. This will enable it to take prompt action in notify- 
ing owners of now dev«*lopmentH in rt*gard to treatment, etc. 
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PRACTICAL SUGGESTIONS REGARDING TOT WHITB-PINB 
BLISTER RTTST. 

Danger to All American Pive-Leaved Pines. 

In tlio whit<vpiiKi hliator rust wo liavo tho very jieeuliar caa<5 of a 
foreign disease attacking an American tree in Euro}»o and heing 
brought on importod white pines to America with great danger to 
our native forests of tliis and other closely relatod speci(*s of trees. 
The disease has been known in Europe for ahout fifty years. It 
liAS not caused groat damagft to its origin*! pino liost, while its attacks 
on the American white pine continue with »U1 their oiiginal severity 
au<l tho di.sea.se i.s becoming more and more prevalent throughout 
Kuropo. Besides tho eastern white pine of North America the 
disease has attacked two of the western American white pines. It 
has had many chances in Europe to attack }»ines which do not 
Itolong to the white-]tino group, but has never vet been found upon 
any of them. It has shown a decided prefcrento for the five-leaved 
or white pines and there seems to be danger of its attacking all of 
tli»m. Thtec pinos occur naturally in tlie ftirests of this coiuitry 
except in tho section extending from Texas and Oklahoma eastwnrd 
and southward from the Ohio Kiver. Even hero the eastern white 
pine extends, in the mountains as far south as northern Georgia and 
Alahuma. Moreover, tho ilexican and ITimala3''an white ]»iiies are 
commonly plante<l in this section as omamenttils and their use is 
iiicr-eiusing. Wild and cultivated currants and gooseberries are 
distributed througlunit tho coiuitiy where any of the white ])ines 
Ufttundly occur. 1 1 would be merely a ([uestion of time for the white- 
piiio blisttw rnst to spread ov^r tho «»untry if it onw became estab- 
lished. 

The Disease Expected to Be Worse in America than in Europe. 

A parasitic fungus newly introduced into a favorable climate or 
attacking new host species is likely to become more virulent and to 
cause greater and more complete destruction than before. Such a 
diseaso-producing finigus, when once established, is a permanent 
factor ui tho cultivation of its host jdants. The histories of the 
potato blight, the grajie mildew, tho as]»aragus rust, the hollyhock 
riLst, And many other parasitic fimgi which have been wirri^'d from 
one continent to anotlier prove tho truth of these statements. In 
Europe tlie stone pino and tho white jjiuc are quite generally dis- 
tributed, but none of the other known ]>hio hosts of the blister rust 
are very generally distributed there. This practically limits the fun- 
gus to tlie above two sjiecies of pine iii Europ<\ The stone pine is 
not usually seriously injured, while th® American white pines are 
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very seriously attacked. So fnr as kno\vii all the Aniorieau white 
pines arc lia]>le to attack. Witli the great variety of climatic eondi- 
tioiis existing in various parts of America it will be surprising if tliis 
fungus does not fiml som« section suitcti to its best dcvelopnioiit. 
There is every reason to expect this tlisoaso to bo as bad as or worse 
than it now is in Europe if it oneo becomes cfltablislioil hero. 

EBtimates of Possible Damag-e. 

A very crude idea of the loss which this disease might cause may be 
obtained from the follo\ving statements eoneerning the whitc-])iue 
interests of America. The products of the white pines for the year 
1908 were valued at $65,000,000. If only 1 per cent of loss h^s 
caused per annum (a very conservative estimate), the loss would 
be S650,000. The standing white ]>inc has been estimated as worfeli 
$600,000,000, while the sugar-pino stand was valued at S120,000,000. 
These would give losses (at 1 per cent) of $6,000,000 and SI, 200,000, 
respectively. The smaller alone far exceeds the valuation of all tlie 
whites-pine stock that has ever been imported into the country. 
Should the disease become as aggravated as it is in Kngland tlw 
losses would greatly exceed 1 per cent on all sizes of trees. Tlie 
plantations of white pine now in existe>nce in New England have 
been estimated to yield 200,000,000 feet of lumbar betwooji 1930 and 
1950. In New England white pine is used in about 90 pea* cent of 
all the planting done. Fragmentary reports show that over 13,006 
acres of land have been planted in the States of New Ilain])shirc, 
Vermont, New York, I'cnnsylvania, New Jersey, AlassaehusetLs, 
Connecticut, and Ilhodo Island with this one species. In the single 
year i " -9 nbcit '^ .U^C acres were planted in New York, Vermont, 
New ITampshirc, Masbaehusctts, and Connecticut. This really im- 
portant planting movement will be greatly cheeked, if not ciitirfJy 
eliminated, by this disease if it beeomee e«tablished. The addition 
of tliis to its already heavy burden of diffieultJca will^ be fatal at the 
very moment the movement bids fair to accomplish rt»sults oom- 
mensurat® with otir needs. 

Actual CoBt of Imported White-Pine Stock. 

The *>ri^rn^ i] ' t 'atively low cost of European whito-pinc stock gives 
this an apparent advantage over American-grown stock. WTien to 
the original cost is added the higher «xpe4iso of packages and tlie 
oetHin freight, the apparent advantage in favor of European stnvk 
very largeJy disappears. WliUe European stock as a rule compares 
favorably with American stock, th*r« should bo no advantage of the 
one ovar the oth«r. It ia possible to rai»o just as good stock hero bs 
in Europ«. The risk of having the steak damagod by the long o«an 
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voyage and tlio danger of importing dostructive inKoct posts and 
fungous diseases wliieli may soon eiiiisc far more damage than the 
entire value of the imported 8t*>ck deter any but the most 

venturesome from undertaking tlio importation of Mlnte-jnne stock 
for the purpose of lessening ox]>«ii9e. Mor^ovwr, Amwiean nurs9ri«6 
are n«)w Milarging their out-put of nuah stoek and one largw nurs»ry 
lias rpihiood its jiricaa nntil tAxvy compfero vnry favorably witii those 
in Kurope. 

Why Inspection for Thin Disease Is Inefficient. 

The blister rust vegetates in tlie bark tissues of pine for a number 
of mont hs befor* any »xfc»rnal signs of its jiresence are visible. This 
period of incnbatTion is of uncertain lengtli, but ajipiirently varies 
from about one ^ear feo sev<H'al yp<irs. During tJiis time no inspec- 
tion, however ihyrougli, can detpct th» dis^tase. A vory g«)od exam- 
ple of tliia is afTofded by certnin trees imjjorted in 190S wlien 2 years 
old, wliicli the senior writer carefully examined at Unit time for this 
disease without finding the sliglitest signs of it. In 1009 tliey were 
visibly afTeeted. The same thing haij. bajipened in others imjjorted 
in 1900 wlien 2 yeiirs old. Tlu-y m>w liavc tlie disease. Inspection 
ean not detect atTected trees oxcejit tliose wliidi ftlrendy have dev©'!- 
oped swellings or fruiting bodies. This is true of any single insjjection 
whieli ean be made. K«p»at&d inH])»etions ar@ abm)liiti«iJy ii^KM+Hwary 
in order to makf sure that imported stoek is free ft-om disaAsc. SwqJ* 
re]>eated insjiections soon eost more than th» value of the sMdlings, 
to say uotliing of the small saving b#twMU) tha v<mt of Am^^riwiu and 
Kiirojieaii stoek. 

Why No Nursery Can Bo Given a Clean Bill of Health. 

Tlio giving of a clean bill of liealtli to a nursery ))resentH tlie same 
diflieulties as inspection. An insjiecting ])al]iologist would nee<I to 
kn(iw intimately the entire neiglib«>rliood surrounding the nurser>'; 
he would have to watch the nursery for at least two years, and in 
most cases longw, in ordor to be able to certify that this di#««As« was 
not present. A single bri»f trip to Knrojio by an Ame'no*in ]>athol()- 
gist could not possibly prove the absenee of this disease in a single 
Kurojiean uurs»ry. On the other hand, it might i)rove its presence 
in some cases. The pro]>osili«)n would involve the resilience in 
Eiirojio of u patliologist who would spend most of his time in examin- 
ing nurseries. Kven tliis eould not be conclusive iniless the entire 
life history of the imported seedlings was known to him, or unless 
currants anti gooseberries were found to be absent for a considerable 
distance around the nurs«ri«s. 
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Prevention Always Xasie^* and Olieaper than Cure. 

Tho Qft»«iUinl fwituro of all jjlttxit-pntJiolofjical work which has to do 
with comhntiug <lis*»nso is i>i*cv»ntioii rather than euro. Thi» is noc^- 
sanly so, since th« nature of plants renders eurative measures of very 
douhtful »i1itt*icy as a nilo. If tho disease can bo prevented, tho work 
is much more successful and satisfactory than when endenvoi-a are 
made to stop a serious outbreak. This is preeminently tho ease with 
America and tho wliite-pino blister nist. Comparatively small ofTort 
will keep it out, while no ofTorts likely to be exerted will stop it aftor 
it oneo becomes establi.shod here. Tho sooner tho matter is taktwi 
iji hand the ohiwipfti* it can b* done. The situation in Enropes is stead- 
ily KiwWng worse so far as wo are abie to judgft, and this would be the 
ea-sc in Auierioa should this disease obtain a sacuve foothold. The 
disease has been eradicated oneo in Aniwica and it tmn l>o done aft^uin 
and kept out of tho country if tho rtteomniftiula^ons hwein made are 
carried out. 

The Work of Eradication Must Be Bone by the States. 

There are now no national laws in this country which apply to 
plant diseases. 1 Fence tho United Stat* I)t partinent of Vfrriculturo 
is without power to prohibit tho importation of white-pine stock even 
if known to be dii4«a.s«id. This places all raeponsibiliky on tJia variuiui 
Stat* oiganizations. Some of tho Stiites have laws of some sort 
aprtinst sorioua plant disw ia s o s; those which have none should in self- 
defense pass them at once. Tho OfKce of Fuvestigations in Forest 
Pathology of tho Buivau of Plant Industry is ready to do all in its 
power, aiul to that end will instruct inspectors, make examination of 
material sent to it, and advise as to the best methods of combating 
the disea.so in specific instances. It has a limited supply of colorwl 
charts of this fmigns which will be sent to ap]ilieaxits. 

Cautic»i to Osneral Xuraerymen. 

Nui-serymen who handle and grow any of the species of currants 
and goosel)crries will do well to keep tho white-pine blister mat in 
mivid at nil times. Its thr&e appearances on Kilws in this country 
aro utterly inexplicable and two of them may have been tho result 
of importing new stock and varieties. Not\\'ith3 tan ding that it is 
supposed to attack only the l&avcs of Kibes, there is the postiibility 
of its infecting buds or young wood and thus being carried on dor- 
mant bushes or cuttings. Tliero is constant danger when Kibes or 
any five-leaved pine is imported from Europe, and the general nxir- 
seryman who imports either will but follow the dictates of simple 
prudence if he keeps (Uirrants and gooseberries well separated xn 
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grounds from tho fivo-leaved pines of any species and if lie inspects 
tlieao bushes once in a wliilo every sumnner for the fungus. Speci- 
mens of diseased loaves should be sent to the State agricultural experi- 
ment station or to the Oflice of Investigations in Forost Pathology of 
the Bureau of Plant Industry for identification of tho fungus infesting 
them. 

National Power Needed. 

Because of the seriousness of the whitc-pino blister rust in liuropo 
aad tlic great danger to American forests if the disease becomes astab- 
lisliod here, it is imperative that adequate measures bo taken at once 
to prevant sucli misfortune. Tlie tlastmction of all visibly diseasftd 
tn^«m now in this country is not enough, although tliis is nearly all that 
has thus far been possible. Some of tho States are ins])ecting im- 
ported white-pine stock and have thus ]>rrvontcd the scattering of tho 
disease in a number of visibly infcefd shipment''. The fact remains 
that there is more or less invap tn iblc import ttion of such stock. 
This must bo stopped. The only available method seems to be 
national control of the importation of white pine by giving the Secre- 
tary of Agriculture power to prohibit such importations from certain 
niHs«-ios or localities unt^l they clean out the disease from tliMr prcm- 
Iws. Moreover, the importation of fiv^-lpaved pinaa should be sub- 
ject to permits from tho Secretary of Agriculture, so that every sliip- 
mcat may be traced if necessary. These measures would give abso- 
lute control of the disease, and they aro the only ones which will do 
so. Canada has already prohibited the importation of the disease 
and requires proper notice of all importations of plant material. 

THE WART DISEASE OF THE POTATO. 

Potatoes rank as one of the most important farm products in this 
country. The Yearbook of the United States Department of Agri- 
culture for 1910 ostimatod tho production of that year at 328,787,000 
bushels. Only five otln^r farm crops are valued above this, namely, 
^m, cotton, hay, wheat, and oats. 

Consequently, much alarm is felt over tho probahlo introduction of 
the potato w&H. This is * emnpftratively new (Use*MP«^, which was 
discovered on potatoes in Germany antl Upper Ifuiigary IG years ago. 
Since that time it has spread with great rapidity and threatens to 
become ono of tho worst enemies of potato culture. It has not yet 
been brought into tho Ignited States so far as known, but has already 
crossed the AtUi^ti' and become establii^hed in Newfoundland, where 
it was (Uscoverod by Dr. II. T. Giissow, Dominion Botanist. The 
*lose proximity of the disease to the United States makes it imperati^^e 
that stops should bo taken to guard against its importation. 
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DESCRIPTION OF THE WART DISEASE. 

The wart disease is oiio which attacks tho tuliera principally, onus- 
iug tlio formation of wriiiklod, warty oxcrcsctnices, wliich have f^ivcn 
riso to tlie iiamea "warty discaso/' "black soah," "caukor," Rrid 

"cauliflower dis- 
ease." (Kif?- 2.) 

Sinne the tuber is 
tlio part of tho plant 
chiefly affex.4ed, it k 
difricidt to aacertaiii 
tlio ]>reaeiire> of tltP 
iliseaao until harvi^t- 
ing time. A bulletin 
issued by tho Harper 
Adams Agricultural 
Col 1 age, K i\ g 1 a ml , 
stales that in tli»*»ftse 
of badly affected po- 
tatow tli6 tops ri*- 
maiii green longer 
than those slightly or 
not at all affocted. 
Infection may take 
place, however, in all 
tho young tissues of 
the plant, tJio roots, 
undcrgrouiul stems, 
aerial stems, and 
oven tho leavcH. 

The organism 
Oil rysophlycfift en- 
dohiotica Scliilb.. 
whieh ia tho caus? 
of tho tliaeaso, gains 
entrance into the 
tuber through the 
tender tissue at the 
eyes. lu a mild qI- 
taek the eyes first 
appear grayish, then turn brown, and finally black, while in a healthy 
tuber they are whitish or purplish in color. It isvery difficult, if not 
impossible, to nscortain the proeenco of the disease in this stage. 
Such potato©*, when used as »<*ed, prove to be thw source of n«w 




FiQ. 2,— Potato wart. A plant or a dlfi«ased patRto aa It appears when 
duR, Showing In the center a partially sound tulier TOverod with ex- 
crescGnces caused by the fun^s at tho baw; also showing aly 
formed tubcra adherin? to the plant. (After QUaaow.) 
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inf6K4doii3 whorovofi- plftiitod. It is duototliis failure to recognize Uio 
discaiseiiiits early stngcs that potato wart has spread with suchrapitlity. 

Ill more advanced stages tlie disease is very tipparont. On« or 
moi^e nodulos, voryiiig in size from thot of a wrinkled pea to lumps as 
lai^e or larger than the tuber itself, may bo fovnid. (Fig. 3.) Tlieso 
are green wliero tlicy project from the ground and white below, turn- 
ing as tliey grow old to dark brown or almost blactk. Th»y hare a 
wrinkUul, coral-liko appearance, much like the hwfid of a cnnlijlower. 
"A still more advanced stage occurs when the fun|;u» has iitilizud 
cv»ry particle of food stored in the tuber and lias roduwd it t-o a 
brownish black soft niaga, giving olT a very unpleasant, putrefactive 
odor." (See fig. 2.) Such potatoes can not be harvested whole. 
The black pulpy mni^ brooks up, liberaljiig millions of sporangia 
(spore sacs) which live for y»ora in the soil. 'lh««e sporanf|;ia. littvc 





Fid. 3.— I'otatoo* cut In half, Bhowln^ the wart diwun. (\tt*T OOntuw.) 

been known to infect potato crops after an eiglit-year interval. So 
far as known, longer intervals have not been t^ted and it is pcmsible 
that the fungus may live in the soil even longer thai) that. 

LIFE MISTOKY OF THE WART OROANISM. 

The organism eausinj^ th« ' * wart dieGa«e" forms two kinds of 
sporangia— the summer s|>orangia anil the winter, or roBting, spo- 
rangia. The hitter, whittJi hibernate in the soil or on the tuber itself, 
germinate in the spring, freeing thousands of motile spores. Those 
are capable of moving some little distance if moisture is ]>roscnt. 
If they como in contact with the eye of the potato they work their 
way into the delicate tissue in probably much the same way as does 
the organism which causes the clubroot of cabbage. The fungus 
4m 
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then passes from one coll to nnothor, stimulatinfT the surrounding 
cells to ri\picl growth nnd <livision, whieh results \u the warty pro- 
tuhornnres on tho tuber. Afonnwhilo, during the summer the fungus 
rounds up in some of tho host eolls and forms thinner walled summer 
sporangia, which soon germinate, liberating thousands of si)ores. 
These are capable of infecting other tubers during tho same season. 
Late in tho summer nnd in the fall h«foro harvest time tho thicker 
wall«<l resting sporangia are formed and serve tho purjmse of <Mirrying 
the fiinjfus over the winter to infect tho crop of next year. Theeo 
sponingia may rot-aiu thair vitality in tho soil for eight years, thus 
making starving out a tedious pmcosa when a field onco becomes 
infected. This meaus that i)otatoes must not bo phmted again in tho 
soil where tho disease has beou present for at least eight years and 
]K>u»thly •von longer, 

MBAN3 OP DISTRIBUTION OT THE WAKT DISEASE. 

The «hi«f means of distribution of tho wart disease is thmugh the 
U90 of apparently healthy or only slightly diseased seed coming fmm 
infected fields. Such seed entering an uninfected territory is tho 
origin of a new <*enter for distribution. Tho Harper Adams Agncul- 
tural College in a recent bulletin Rtate^^ a ' ase of one consignment of 
such seed causing tho spread of tho diseaao over a district with a 
5-mHo radius. 

Too much omi>hasis can not be laid on tho danger of planting seod 
t-ftken from areas known to bo infected.. The danger would he 
lessoned if tubom could bo sorted into two lots — one diseased aud one 
not di.seased. It is practically impossible to do this, as slightly 
infc<'ted tubei-s can not bo detefrtod even by the most rigid inspection. 
For this reason various coimtrios have enactetl laws prohibiting tho 
importatiou of any potatoes from iufoctod rc i; Tho Unitod States 
also should have tho ]iower (which it does not have now) of rejecting 
l>otatoes from infected distriots before the disease f^di^flp i4(? etiittan^ 
ami be<M)me8 ostabliahod here. 

When the di.sease once enters a district it is frequently spread to 
adjoining areas through the use of infected manure. Consequently, 
diseased tubers should never bo fed to stock unless boiled, as tho 
sjmrangia jjass unharmed through tho animal. Prof. E. S. Salmon, 
of tho South-Kastern Agricultural College, Kngland, quotes one in- 
stance showing the danger of infection by manure. "A certain dairy 
fanner got one of his fields very slightly infected, but failing to rect^- 
niao tho disease he fed the small and diseased p0tKt£W tit> oftt-tJo. 
Tho next year half his |)otato fiehl was dunged with manure from his 
own yard, half with artificial manure. Tho potatoes manured with 
his own yard manure were all so badly diseased that ho lost four- 
fiftJis of his crop; tho other half of his field was practically free. As 
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he wtts feeding liis oattle Inst year in tho same way and Iiad turned 
thom out on clover ley [field], ho will also liave infected a third field.'" 
Poultry and ])igs which are all<»wed to roam over infecf*ed ureas 
are another means by wliicli tho diseaso is carried from ono fiaid to 
another. Sporangia may also be carried on men's boots and tools 
which luive not l>o»n tlioronglily aie<An«>d on taoming from infected 
Wn<L. 

CONTROL O*" THE tVABT DlftEA^K. 

Extensive ox])erinionts liavo been (conducted in England u-ith 
various fimgicidos and variety tests of potatoes. There seems to bo 
a consensus of opinion tliat fungicides are not efficacious in controlling 
the (li.sease. The following cliomiculs Iiave beon used on tho soil with 
uitsatis factory" results: Sulphur, soot, quicklime, ground limo, forma- 
lin, ferrous sulphate, calcium bisulphato, ]>otassium bisidphite, cal- 
cium sulpliito, sodium borate, potassium sulphid, copper sulphate, 
and load acetate. Kx])eriments were also condneted by sprinkling 
the sots before jdanting with sulphur, lime, lime and sulphur, soot. 
Mid soot and sulphur with equally imsatisfatttory results. 

Better results are claimed to have been obtain«d by testing diffferent 
vftriotics of ])otatoes. A number of varieties have been found to be 
resistant in England, but one authority maintains that "all the best 
varictias of potatoes, i. e., all those most profitable to grew, are 
excluded as susceptible." He also states tliat one variety said to be 
immune is very suseejitiblo to late-blight. None of these varieties 
are of commercial importance in the Uiutod States. 

At present crop rotation is the best method of dealing witli tlie 
d*«*RNO. Unlik© late-blight, which w -clieeikwd som© y«trs by clim»tie 
conditions, tho wart disease wlion one© in the soil grows worse each 
year on land that is jjlanted to potatoes. Since the fungus has been 
t known to live in the soil for eight year's, potatoes should not bo 
planted iu tliat soil during that period. Fortunately, so far as 
known the fungus attacks no other crop. 

A vigorous effort slundd be made, if found in the United States, to 
eradicate tlie trouble. All infected tubers shexdd be boiled or burned, 
and no more potatoes shoidd ho planted on that field for ciglit years. 
Stock sliould not be allowed to run ov«r inft»cted areas, and vm part 
of any lot containing diseased potatoes sfetould be vi^d for seed 
purposes. 

DI«TiaiBU5*OJff OF THE WART DISBASE; 

The wart disease was r«])orted first in rs«n6 by Scliilbersky from 
Upper Hungary. Since then it has been found in Westphalia, the 
Rhino provinces, and Silesia of Germany; in 1901 in Knglaud, where 

•■The Journal of the South-Eastora Agricultural College, Wye, Kent, England, no. 18, 1909, p. TSU. 
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it Iiaa spread with groait rftpidity; and iu Wales, Scotland, and IreJnnd. 
In 190y Ur. Gil^ow reported it from Newfoundland. Ho also records 
its app«arantte in S««ndinavia, FVantt©, and Itoly.' 

DAMAGE IN ENGLAND. 

The disoa^jo has I)oon m<tro widespread and dostructivo in England 
tlian in any other country. Uudor the <JUietructive insects and pests 
acts, tlio Board of Agriculture and Fisheries made inspections of vari- 
ous districts in which tlie wnrt di.scase was present in gardens and 
published their findings in their annual report for 11)00 -10. Tlie 
seriousness of the disease in some of the <liatricts latiy he noted from 
tlio following quotations: 

lirereton. — J. h. hna \ acre practirally all spoilt. 

T/ammrrwich.- T. C. : Very bad. 

WaUall Wood. — II. C: Diseoao on newly broken-up land. 

Sutton ColdJUld. — W. C: Disease much worao than lost year in epite oE dreading 
both seed and ground with sulphur. W. ff .: Potatoes in allotment entirely destroyed. 

TTentham. — Thirty cases reported. J. T.: 75 per cent discaaod. T. II.: Very batl; 
potatoes all one masa of disease. J. H.: Wiolo garden more or lese affected ««cej)t ior 
one small patch on which no potatooe have been grown Er»r 10 yetirs. This is fr«e. 

NewMtead. — S. I.: Not a cltjan root in 600-yard garden. 

EccUatone. — J. M.: Total yield, four-fifths of last year's yield. 

From the above quotations it will be noted that in the worst aases 
from 75 per cttut up to the entire crop was ufTocted by Wie dist^ase. 

ICEANS OF EXCX.T7SION. 

At the present time i\\> I uitod States has uo legislation that mil 
prevent the importation of potatoes afTecto<l with wart. No qxianui- 
tiaio is maini4vincd against plant diaeasoa, nor is tho St^crotary ^^i Agri- 
culture authorized to inspect or prevent tho importation <tf potatoes 
known to bo infoctoil. 

Kecogniziug tho serious nature of t.he <Iist>ftao Knglau<l made it a 
notifiable disease uiulor tho destructive insects and pest acts, 1S77- 
1907. Under this act anyone faiUng to ro])ort tho <liLioasn is liabh^ tit 
a fine of £10. The annual report of the Intelligence Division, Grout 
Britain Board of Agriculture and Fisherios, for IWOO^IG, cen^ftins t^i« 
following statement: 

The alftrm caused by tho rumors of the spread of the diseaBe in Kngkiatl le<l sevw^l 
authoritioe abroad to impose r^ulations against iiotatoes from this country. It was at 
first proposed to prohibit importation altogether, but on a protest from the board being 
made the matter was reconsidered and new regulations were drafted which admitted 
potatoes accompanriofl by a certificate from the grower that tho crop came from a farni 
on which no case of wart disease existed and by a further certificate from the board 
that no case of tho disease had been reported from that neighborhood. These regula- 
tions were adopted by Malta, tho Transvaal, the Orange River Colony, and, after a 
short period of total prohibition, by the Island of Guernsey. Tbe other African colo- 

I A Sprioiia Potato Dfaeasa Occurring In Newtoundland. Bulletin 63, Central Experimental Farm, 
Ottawa, CoiMcla. p. 4. 
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nies adopted precautions that did not entail the iasue of a certificate, and the Inland 
of Jersey prohibited the importation of potatoeji from Great liritain altogether. 

Australia has probably tho most striugont quarantine measures 
against the wart disease with the exception of tho Island of Jersey, 
wliich prohibits importations of potatoes from Great Britain. In 
March, 1911, the Governor General decretul that all potatoes imported 
must be accompanied by a certificate stating thatsuch potatoes are free 
from tho diseases ef h\te-blight and potato wart and also that they were 
grown at least 20 miles from any place known to have been infected 
within five years. After the potatoes are landed they are i)lanted in 
quarantine and if on maturity they show no signs of the diseas«, they 
may then be distributed.* 

The Department of Agriculture of Canada has heeu empowered to 
tftke such action as may be necessary to prevent tho introduction or 
spread ef injurious insects and plant diseases. It has already done so 
with the wart disease of potatoes. Quoting from tho Gardeners' 
Clu-ouicle'. ^ 

The Minister of Agriculture has power to prohibit the importation of jilanfa from any 
given region sliould it bo deemed necessary, owing to the presence of serious insect 
pesta or dlHeaaos in such u region. This hae been dime in the case of potatoes from New- 
foundland and the neighboring island* to prevent the introduction of potato aanker 
{Chryaophlyctis endobiotica). 

At present the most effective protection against the importation of 
potatoes is tJie tariff of 25 cents a bushel. Yet in spite of this the fol- 
lowing qtiautities have ©mn* our markets from abroad : 

Tablk I. — fmpor rations of potatoes into the Uniifid Staffs for 1907, 1908, and 1909. 
ti'ith their valuation. 



Country of orljfln. 


13()7 


laoH 




Ciuanllty. 


Value, 


Quantity. 


Value. 


Quantity*- 


Value. 


Belgium.......:..::....:.:.:.::'. / 

Nrtberlands 


Ituthelt. 

741 
75 
87, (MS 
1I,S03 
39,419 
5,7(>4 
7, 730 

I 5,673 
19. 134 


S331 

135, 5()9 
5,B70 
19,934 
2. IK4 
7, 408 

3,7011 
17,399 


Bushels. 
l,TJ3 
tt,8K9 
SO, 711 
177, 1()2 
R2, 0."i9 
38, S92 
11, 246 

2,209 
23,0fH 


$746 

3,650 
109, 501 
80,OO0 
3K. 3ri8 
18, ir>9 

11,596 

1,321 
19,615 


BuaheU. 
1,331 
2R(),»,12 
139, 590 
1,161,693 
79,024 
74, 607 
9, 144 

f l,7S5,298 
l 2,G84,5XS 
1 1,975,877 
191.792 


*G57 

109,609 
176,315 
649, 029 
44,373 
26,352 
7,333 

"25.037 
1,099, 8.18 
814,808 
123, 4Hg 


United KlnedDm: 

Other countries 

Total 


17*1,917 


192.G.15 


403,932 


283, ai2 


8,383, 90G 


3, 677, 034 



•In* later rcpilatlon IsanedJuIy 29, 1911, subrlanse C of March 25, 1911, was withdrawn and potatoes, ae- 
^TOpanled by an ofticiai certificate signed by a responsible Dlllcer stating that tiie potatoes were (jrown on 
^r™™J*nown. after due invest if^t Ion, not to be or to have been during I he preceding 12 months infested 
• ' wart disease or blight, might be permitted entry, and the growing of ixttatoea in quaranHne tor 
™*J''|'' ypar was not required. On Septmnber 10 of the same year. Western Australia repealed the new 
™«ltions In so far as potatow aftar l>elng ^nded are to be grown for tiie first year In quarantine. 
» Ctardeners' Chronirie, vol. SO, 1911, p. 21. 
4^ 
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Tnblo T shows the hargo iiK^roaso of potMtoos exiKirled iu 1900 from 
Great Brittiui into tho United States. Tliis ranged from 5,673 buslv- 
gIs in 1907 to 6,445,703 bushels in 1909. It will also bo noted that 
Great Britain, whore the wart disease is most prevalent, ejci)ortcd in 
1909 more tlian throe times as many busho^s into this coimtry m all 
other countries combined. 

The priucii)al custom distri<!ts of potatoes in ]909 were iis follows: 
Aroostook, ifo., 152,400 busliols; Passamaquoddy, Mo., 13,745 bush- 
els; Bangor, Me., 2^1,2S8 busl»al»; Mutti^w?©tna^'C)g, Vt., 24,802 bush- 
els; Boston and CTiarlestown, Mass., 361,658 bushels; New Yerk, 
N. Y., 5,232,514 bushels; Philadoli>hia, Pa., 1,299,480 bnshela; Balti- 
more, Md., 379,510 bushels; Newport News, Va., 47,994 bushela; 
Buffalo, N. Y., 77,442 bushels; Niagara Kalis, N. Y., 13,897 bnshols; 
Huron, Mirh., 194,845 bushels; Detroit, Mich., 177,788 bushels; Ari- 
zona, 43,993 bushels; ami Porto Rico, 23,397 bushels. Smaller impor- 
tations were received in the following States: New Jersey, South 
Carolina, Georgia, Florida, j;Vlabania, Mississijipi, Tjouisinna, Toxas, 
Ohio, Wisconsin, Illinois, Mm^^rnQtHf Noi'tk Dakot'S ^'^^Al Dakota, 
Missouri, Montana, Idaho, Wasliington, Or^on, Cifvlll'iornia ; and in tlie 
Territories of Alaska and Hawaii, 49,207 bushels. Total, 8,3S3,fl06 
bushels.* 

Since thij -^ountry has no legislation wliich can in any way pro- 
hibit th«- ^r^ipor*^ ution of infected potatoes, seed wliich Canada and 
other forelg"!! countries will not accept can be shi]>ped at will into 
the United States. On account of our nearness antl lack of quaran- 
tine regulation.^ there is no question but that Newfouridlaud \\*ill sliip 
her potatoes her« which ai?* u^av x:^xi0»d in Canada. Some legislution 
in regard to the wart diseas* should b© enactetl whoreby the Secretary 
of Agriciilturo would have absolute control of »il importations of 
potatoes. 

PRESENT METHOD OF INSPECTION FOR INSECTS ENTIRELY 
INADEQUATE WHEN APPLIED TO FUNGOUS PLANT DISEASES. 

The ]iresent system of inspecting imported nursery stork for 
noxious insects may bo briefly outlined as follows : Customhouse 
officers send to the TCntomologist of tlie Unitfttl States De])artment 
of Agriculture a daily report of importations of nursery stock cover- 
ing the following items, among others: (1) Consignor, (2) consignee, 
(3) kind of stock, (4) number of packages, etc. Kach of these 
statements may be either indefinite or erroneous. Under con- 
signor" may be given the name of a Kuropcan agent, whereas the 
information really wanted is the name of the nursery from which 
the stock originated. Under "eonsignee" is very often found 
merely tlie name of an agent or broker, with no information as to the 

> Information fuFdiAi«d by the Bureau of Stottstiia, United Sbatea Department of Agriculture. 
4S9 
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brii« dostiiuitioji of tho stock. Tho "kinti of Htork " may bo so 
imiefinitely worilcd that practically no information is jrivcn ; it 
should j^ivo the specific name of each kind of stock. The statement 
lis to tho number of jjackagcs may bo excecdinf^ly indefinite as to tho 
actunl quantity of trees. The ^aet n^Hi^hw h^o^I he jfivan i.n 
niimd numbers at least. 

lOvcn with these stai»ni©nl« in hand it is ini|)()KHib]« in mnny cases 
to tell what shipments contain a certMun snspGol^d kind of plant, 
0cmM what nursery or ])erson tJicy came, im* i>o whom and wlusro they 
^lAmataly going, all of which information is necessary in order 
de<«do wlicthe-r inspection is needed and to notify the proper 
ili(#])t*rtion authorities so that they may make tlio inspection if nec- 
essaiy. Besides (he notice from (ho customhouse, the railroads send 
in notices of lots forwarded by them. T^pon receipt of (hese state- 
ments the entomologist informs the inspectors of each State about 
tho s(ock needing ins])cct4on wliich is on its way to Ulnit S(ate. This 
]>rocedure works fairly well for insect pe«ts but; is far from parfect in 
iM^e ni(^tu«l results obt-ained. Sa* Farmers' Bnilctin 46^, wi(-itled 
''Dangia* of General Spread of tho Gipsy and Brown-Tail Moths 
Uirough Imported Nursery Stock/' by O. L. Marlatt, for statements 
rogiirding tliis. 

li^or (he detection of dangerous fungous plant diseases tliia method 
is exceedingly defective and inelTicient and ( jnMc.- (he useless expen- 
diture of much money and time in tracing uncertnin importations. 
The ])ast two S])rings the OlTicc of Investigations in Forest Pathology 
has sent notices to the State inspectors concerning all imported lots 
of while pines, hut it is v«ry doubtful wh»(Jittr all, or cvoai Uie grwtUr 
part, of (he importations were kno\vn. A very radienl change is 
needed to make the inspection service for jdant diseases as ofll^HWit 
as it should be. A ])ormit system ap])ears to ho the oidy ad«qufito 
method of obtaining tho information which is absohitely necessary 
in order to cope intelligently willi the situation. 

At ])rosent ])athologist ^ of tlif Ignited States l>ei)artmcnt of Agri- 
culture have absolutely no pnwer with regard (o diseased stock in 
any State or Territory; hence. State olTicials must hinidlo the insjjec- 
tion and 1*ke such measures as Uieir laws indic*tc. The Siattis vary 
nuigJi in the •IHciency and execution of Ui&ir inspection laws, (he 
protiicUon afforded ranging from i)ractically none to fairly good. 
Kven in the best |)rotected States it is not uncommon to find import ed 
nursery stock which has reached the State without the knowledge 
of (ho inspector. In the other States it is very common for such lo(s 
to gain entry entirely unknown to the projjcr authorities. Besides 
all this, tho State laws apply only to plants raised within or sliipped 
from outside to some point \vithin tbo State and th«n unpacked and 
planted out; that is to say, any amount of sUock may bo impor(cd 

48U 
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and slupp»cl attain to other Sl-et(?e Avithout being required to pass any 
inspontion. ]n nearly all States the imported stock may oven bo 
r»paokwl into smaller lots before being reshipped. The next State 
reeeiviug such stoek receives it under the assumption that it was 
raised in the former State, and it is inspected or not as the laws of the 
latter and tho ofRcienoy of its inspection service may determine. 

It is quite a general custom among nurserymen handling ornamen- 
tal stock to im])ort their su]>ply of 1 -year-old evergreens. Tlie eost 
* is small and this ])roeedure saves ftiuioyanoe and the both«p of han- 
dling so«<l beds of their own. Tt is also not uncommon #or these 
nurserymen to buy older stock and fill their orders with it. The 
ornamental trade usually calls for small lots of each species tiseil, 
thus giving a maximum distribution to diseased trees. In this way 
a lot of 50,000 trees might very easily be sent to hundreds of different 
places throughout the country. l*\irtliormorG, in such cases it is 
impo sibl ^ to trace all such trees to their final destination, and it is 
exceedingly difficult to learn of the importations so that they can 
be inspected before being distribuWd to the planters. 

Bosidas the nurserymen liandhng ornam&ntal stock, there is an 
inca*eftsingly largo number of private persons who import directly for 
their own use, in lots of five thousand to sev<*ral hundra^l thousand. 
Those are especially luird to find. 

A tliird class of importers is the brokers who handle only large 
lots; these import simply, and sell their stock to ruirscrynuMi or to 
private individuals in lots ranging from one thousand to hundreds of 
thousands. Tho broker's transactions in many cases do not come 
imder the State laws and much of their stock is never inspected. 
For instance, a lot of trees is received by a New York broker at the 
Hj:>4joken wharvfts; he immediatriy sends some of it to a Middle 
Atlantic State. Tliat stock is not inspected by the New Jersey 
inspectors, as its destination is another State and it is not inipacked 
in New Jersey. When received at its destination, tho shipment is 
either planted out in the nursery or is again split up and forwarded 
to still other localities, partly in other States, where it finnlly is 
planted out. In each shipment of the lot from one State to another 
no inspection is made by tho State from which tho shipment is made, 
and if the laws or inspection are defective for any reason in the State 
racmving tho shipment the diseased tr(*es may rim the (tntire gamut 
witliout over passing under an inspoetor's eye. Many suoJi wasoe 
occur #Hioh spring. 

Th(*re are very f(^w of tho State inspectidri laws wliich cover any- 
thing hut nursery stock and orebards. A few have passed laws 
which apply to plants and parts of plants of all kinds. At present 
there is no inspoetion of potatoes, and bonce tho wart diseaso will 
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auroly enter the country, if it luis not airoady done so. It will incv- 
tabl}'" take several years for all tlio States to pass inspeetion laws 
for potatoes, and meantime the wurt disease will surely beeome 
established. Kveii then the disease often is in such a state that 
inspectors can not detect it. Ilonce, it is of the greatest importance 
that adequate national power bo givMi to regulate importations of 
white pines ami potatoes. 

The laws of most States apply only to insects and in some eas€^ to 
a few specific fungous diseases. Only veiy few have a hiw wliieh per- 
mits notion against now diseases, such as the white-pine blistt^ir rust 
or the potato wart disease. Moreover, the State inspectors are 
educated entirely for the detection of insects, wliilo very few have 
the training and experience necessary for the detection of fungous 
diseases. All the -stai^r honld extend the possible powers of their 
hortieulturai inspectors, espeeially so that qui(^k action may bo taken 
with dangerous new diseases. Moreover, the various States should 
as soon as possible get competent plant pathologists espeeially for 
inspection work', who shall cooperate with the pr*8cnt horticultural 
and entomological inspectors. These mon should be given legal 
authority and sufTieient appropriat^ions so that th&y ean do t^horough 
work. 

SUMMARY. 

The white-pine blister rust and the i)otato wart, two plant dis- 
eases which have caused great damage in Europ*, are being brought 
into America regardless of the danger of their becoming permanently 
established in this country. They can not be efTiciently handled by 
inspeetion. If they once become established hero they are practi- 
cally sure to have a disastrous effect, th(^ former upon the growtli of 
white pine and of other closely related |>ines which are among our 
most vahiable timber trees and the latter upon the cultivation of 
one of our greatest food crops, the potato. 

The only praetieal method of dealing with these two diseases is 
tliat of total prohibition of the importation of white pines and pota- 
toes from cortain lotHiliti&s. This can be seeurad by giving the Sec- 
retary of Agriculture quarantine povrcr in co*itt©ciion with dangerous 
fungous diseases similar to that he now has for animal diseases. 
This power should bo accompanied by a permit system f(»r all plant 
importations, as only in this way can information eoneerning all 
importations be obtained. These ends can not be seeured in any 
other way. Moreover, these measures must bo made efTeetivo at 
onee or the only opportunity for preventing these two diseases from 
beeoming permanently tstablished here will bo lost. 
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